Introduction

28
Analysis of the phenomenology and dynamic process-29 es of patterned ground yields information on past and 30 present climate and environmental conditions (Wash-31 burn, 1979; Romanovskii, 1996) . The objective of this 32 study is to characterize (seasonally and spatially) the 
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160 TDR has become a reliable and widely used technique 161 to measure the water content in frozen and unfrozen 162 soils (for example, Topp et al., 1980; Patterson and 163 Smith, 1980; Roth et al., 1990 193 194 where T [°C] is the soil temperature and α =0.019°C − 1 is 195 the temperature coefficient (Heimovaara et al., 1995 The relationship between bulk electric conductivity 208 and the electric conductivity of the liquid phase depends 209 on the conductivity of the solid phase and the geometry 210 of the phases, which is related to soil structure and air, 211 ice and water contents. There are several empirical 212 models, partly with some theoretical justification. Boike 213 and Roth (1997) compared the descriptive power of 214 three models for a permafrost site in Siberia by a com-215 parison of the conductivity measured in water extracted 216 from suction cups with the conductivity predicted from 217 TDR measurements. For the coarse textured soils 218 studied they found the best agreement with a simple 219 regression model: 
Results
243
Soil composition data from the 25 samples taken 244 from the profile is presented in Fig. 3 . The soil material 245 generally consists of silty clay with some larger stones.
246
The silt content decreases from over 50% at the top of 247 the profile to less than 30% at the bottom, concomitant
248
with an increase of clay content to over 50% (Fig. 3 ).
249
Concentrations of organic carbon, total nitrogen and 
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253 weight) at the bottom of the profile. Nitrogen is also 254 elevated below the vegetated trough of the profile.
The bulk electric conductivity of the soil is generally 257 considered to be the sum of the conductive contributions 258 of the liquid phase and the soil matrix surface
The matrix surface contribution is generally assumed 262 to be low relative to that of the soil solution, and is often 263 neglected (Boike and Roth, 1997) . The texture of the soil 264 in this study site is finer and has far more clay than the 265 coarse textured soils studied by Boike and Roth (1997) . 266 Since the clay content is high, the conductivity of the solid 267 phase may no longer be negligible and it is not clear if 268 these findings are also valid for this site. To verify this and 269 to calibrate the measurement of σ w we used the measured 270 electric conductivity of water extracted on three dates 271 (July 17, August 5 and 14, 1999) from suction cups 272 installed at nine positions near the TDR probes (Fig. 4) . 273 The electric conductivity of the extracted water increased 274 with increasing profile depth, thus the rise of bulk electric 275 conductivity cannot be attributed solely to the increase in 276 finer soil particles.
277
Suction lysimeter data were used to calibrate the 278 model (Eq. (4)). The calculated mean A factors for the 279 regression model are given in Table 1 . Calculated A 280 values lie within the same range as the ones calculated by 281 Boike and Roth (1997) . (Fig. 2) . considerably, a process also enhanced by rain on snow 312 events (Boike et al., 2003) , and infiltration of water 313 rapidly warms the soil at all depths. This is reflected in The phase change ice/water starts during snow ablation 318 and is much enhanced after the snow has ablated. The soil (Langmuir, 1997, pp. 458) : 
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FeS 2 þ 7=2O 2 þ H 2 O→Fe 2þ þ 2SO 2− 4 þ 2H þð6Þ
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To compare the modelled solution with measured 477 conductivity, the electric conductivity is calculated 478 following the approach of Reluy et al. (2004) relating 479 electric conductivity (EC) to the equivalent concentra-480 tion of ions in solution (∑N). The relation between EC 481 and ∑N is given by:
482 483 where F is Faraday's constant (Cmol − 1 ), and u′ is the 484 concentration-weighted mean equivalent mobility: 
